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VARIOUS TESTS ON FNAL PROTOTYPE STOCHASTIC COOLNG ELECTRODE ASSEMBLY
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1-2 ghz pu - downstream upper
FREQUENCY RETURQ‘LDSS—IN
1
MHZ DB ANG
800.0000 27.79 -37.5
825.0000 19.31 -68.2
850.0000 17.73 -108.5
875.0000 18.76 -169.1
900.0000 20.14 61.3
925.0000 22.16 -85.6
950.0000 26.88 -172.4
975.0000 29.60 48.9
1000.0000 24,11 -32.8
1025.0000 22.35 -84.8
1050.0000 21.50 -123.8
1075.0000 22.44 171.0
1100.0000 30.73 40.2
1125.0000 - 26.43 -135.3
1150.0000 26.04 150.4
1175.0000 23.91 106.4
1200.0000 21.79 48.8
1225.0000 20.12 -44.4
1250.0000 23.55 149.4
1275.0000 22.37 42.3
1300.0000 22.69 -2.2
1325.0000 - 21.61 -13.8
1350.0000 21.50 -63.9
1375.0000 42 .93 -73.4
1400.0000 14,58 -40.7
1425.0000 18.13 -89.9
1450.,0000 19.47 -100.8
1475.0000 21.12 -113.2
1500.0000 22.10 -86.8
1525.0000 14.41 -110.9
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FREQUENCY RETURS LOSS-IN
i1
MHZ DB ANG
300.0000 11.38 -69.3
825.0000 12.72 -106.9
850.0000 15.69 -138.6
875.0000 17.32 158.6
300.0000 14.68 50.5
925.0000 15.21 -44.0
950.0000 15.67 -82.3
3975.0000 16.03 -116.8
1000.0000 19.04 -157.1
1025.0000 25.65 -169.8
1050.0000 32.48 171.1
1075.0000 28.88 -4.,3
1100.0000 15.78 -56.4
1125.0000 14,23 -116.5
1150.0000 15.75 -150.2
1175.0000 15.24 -178.7
1200.0000 13.20 133.5
1225.0000 13.71 41,8
1250.0000 14,87 -19.4
1275.0000 13.88 -79.8
1300.0000 14,13 -128.1
1325.00Q00 16.02 -171.8
1350.0000 17.31 155.4
1375.0000 13.62 92.7
1400.0000 10.18 -25.3
1425.0000 12.54 -90.0
1450.0000 12.52 -116.4
© 1475.0000 © 11.28 -147.0
1500.0000 11.78 168.7
1525.0000 18.87 141.8
1550.0000 20.84 135.2
1575.0000 31.45 -117.6
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pu 1-2 ghz - downstream louer

FREQUENCY  RETURN LOSS-IN

St

MHZ DB ANG
800.0000 24.60 -52.
825.0000 17.26  -74,
850.0000 16,23 -109.
875.0000 17.87 -156.
900.0000 23.74  68.
925.0000 20.14 -94,
950.0000 23.81 -153.

975.0000  48.01 56.
1000.0000 23.16 -56.
1025.0000 19.68 -96.
1050.0000 19.22 -126.
1075.0000 20.75 -158.
1100.0000 32.90 -167.
1125.0000 20.53 -126.
1150.0000 20.49 -175.
1175.0000 22.47 156.
1200.0000 28.82 97.
1225.0000 22.89 -85.
1250.0000 18.51 174.
1275.0000 26.39 107.
1300.0000  43.40 -35.
1325.0000 36.65 -64.
1350.0000 22.12 -125.
1375.0000 21.52 156.
1400.0000 20.38 -56.
1425.0000 20.79 -129.
1450.0000 20.20 -145.
1475.0000 21.24 -163.
1500.0000 24.70 -145,
1525.0000 14.87 -134.
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1550.0000 12.11 178.
1575.0000 13.06 141,
1600.0000 14,70 123.
1625.0000 17.80 93,
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pu 1-2 ghz upstream louwer R
FREQUENCY RETURNT%DSS—IN
5
MHZ DB ANG
300.0000 11.32 -74.7
825.0000 12.41 -114.¢6
850.0000 15.49 -146.8
875.0000 16.39 153.1
9500.0000 14,63 55.8
925.0000 15.37 -42.5
350.0000 15.79 -84.4
975.0000 16.00 -119.6
1000.0000 18.08 -160.9
1025.0000 24.99 159.4
1050.0000 40.50 -98.9
1075.0000 31.14 -54.1
1100.0000 18.11 -54.7
1125.0000 13.78 -109.3
1150.0000 14,24 -148.2
1175.0000 13.62 -180.0
1200.0000 12.52 130.8
1225.0000 14,13 47 .1
1250.0000 15.01 -15.7
1275.0000 13.75 -82.5
1300,0000 13.66 -136.4
1325.0000 15.30 178.1
1350.0000 16.58 146.2
1375.0000 13.24 81.2
1400.0000 10.63 -36.3
1425.0000 13.28 -98.4 ¢
1450.0000 13.39 -122.8
1475.0000 12.15 -152.3
1500.0000 12.84 165.4
1525.0000 19.81 142.5
1550.0000 21.81 134.3
1575.0000 28.87 -60.4
1600.0000 14,28 -135.3
1625.0000 13.12 -177.0




o

,-L/— . U GCaulm i jAa/W7¢£) JQ:C,

/X (ID) e é% ()ﬁyj ) U Coiigpn, L('?Jgré
(Lf LL“\—M lé @“um;) T He «/mf,

AV A Cuut,, U‘Cwé Ut (\,M(—‘&,_;Z / L’Lé‘tk/

/ ,Lm—u ) CL%C’E 3 J,LL,MI/M di'mq, f,u,w
(‘Pobi= Closr, Hhimsinics, Balgun,, )
Qﬂ DP, éww%lub’ui. ﬁC\J\A iiﬂ

&]P/%U’ YU e [ﬁ
Lc*il‘\ %JL —‘_Z':"Lé % U-é [LKALL\;Q L

[2 Xio~ /em‘ ot .y f«sb»?a_, Gy z»é

é )(/0’5 /orr b %Q fﬂmé Ewugj

Throa 0L Qo Mt&i’/ :



i O 11 OO U Y PP DRSNS

TAAN K

-5 -
x 10 Tor

Ie
-

3xi0”
/- 8x)0"
/rQ,{’/O‘E

s

Cbadl LD R M

TuR%?

i

SR T To
5 X0 %

2.3 410" ¢

22xi0"¢

S/ . . Z
- rrunite ﬂw\w?@ CC@: covudt S0 A,

Brlow [?zul'w;« ; ) Ve Jor P pleidbide d
a /ra,u P lasan u% 50007 Torr, e
Fe boke Tk i w% (it Lo
il publimitin Plrpe Neachs A

F —
L2 X107 Jore,

Ihe %}w@a A&)Zﬁiwu wae obod
’gn /2 hewe ot /50°C . DWQ

MLJ ﬁ?’u, ko W‘“’ e ’”/0—‘7@4



o ld ok B dopae 2
. %7)
oy, pumpe by
o AL’AJ.?;hZ,W (e, w&li;;wém

e sy o prris et

b ' : achavesd a ) g

e wn W'%/,XX/O-M‘];(*/‘,
frcesre of

o st fi:@fma:t 51,5)(_/0"’7;,.,
! o1 »

M /_W Q'Aﬁ"? . . o

N il Ahe

| ‘ﬂtf:&/ e .



/@'7 i (oae 2. 2. de we

Pobe wie ve flhes:
TANK — Jg5e¢C
bd Ponge — [50°C
P P — 150°C
&magmzi /20°C .

ths T A Coitmn Peeaun Wwhe ‘/.2 X/o’s Torr.
26 Y107 Torr (ane ;9.2-3/, Opoy,
firivg @R 3 bl gumpy, B priccure
W lmwwoé §’ 51/0‘77}”/ M%
2oddmsbin . 7~ 07.;1%411&(



3. D;O;;;Z;f'f/ Comaihd wh The o&«

o o Dhie Conld mly le imprrned
Z"’"“&Wéﬂm ool primps,
" %\m 0] o iidan, caleaditibn

5 NAL #29y, Fn te pruat
%Wzﬂ%& /6 )ewpfawcmh

o e e 32 o g,
P Nete # 29y,  (loy

at
liily Lo provsnce. (301077,

1 e— F(B2bem) —)

w1y e -
)| ) F0C © O ‘

J“FHL = 5/4." / Crni
7 ey (fem)




I 0 ] S DA P PP DO 1 BN I NRLE LGS 1

K Copamrn, (o0 5 DA 298) st

<) RCY
C, #0. 35 248X 107"
C, A b2 11 Y10~
C, b /-6l x )0
G, Y4p. 35 2.48 Xlp™*
C, | 3/ La3xp=
Cg | S’/‘ | ‘/,13)(/0‘1
C, 3327 3.0/ X107~
Ce 335/ 2.98 10”7

C, e The g o] e C“f—“fﬁﬂ%



CS‘ML:V\W‘U 730‘%11. 52'75*/0.'2(73”‘%/
ﬁud%' ,ﬁ:ﬂ /,;z.zxm'y

P -3
Ly= = 397X o0

/

3
Reoora - 3ax 5107 _/,éx/o'g
PNy | 480"
. 53_—_-_ 4.283(/0'”?7;#'%
V,f{\/j -
P T X0
, aﬁ@ A £29x /10"
Whideo x0T
o _ Gsxio”
Lr.:. LS — é | |
5 ' " _
Q = Z v, = 3,23 xID 77;”%



@
mw@d‘*cmuﬁt

%%/MW%WQW
(’UVH—;}—@V) |

V,-— \/4 = 4. 5’7‘)(/0".0 ‘(%,p]
-V, = 674 xio™"

| _ ~jo
V,-V, = Yog x/0D
— /0

_ = ].2¢4 X)o
V=Y, - 2
VsV, = 9, 9% x 10

- N

S
Bt o
VL'«- — 3.1 X107 TJorr
py  That | .
| VP";.VL’; 3.) X107 ). 2% X10”
= L8 x107" Torr
J/\M/

=7
3‘ rd. 3033XI 7;1‘9/ v
S_au.?' 0 r5$/770%

/a 35 XIO—N 7:)1"/‘




al ,
| Sm{, = 577 )% ’
prp |

Jha jyj#w&wm.wd 3
ot gt Hhad preh sablendtim

. ‘ /45'
W Lo WQ ~ 5’00 /




# sorl THREE PumPs C Puwd Dow N AFTEZ Rawc  SYST ]TH
_ . | SOBUMED AM o IND®C AT §yu0 - (AT stant of T b
& 2 SWT off PPA Filamest and \ ARG e

1] 1 I . N
N } _A_w i Lo | -k t1}] | [
~ . o - AN 3 {44 . Ll
.ﬂnmﬁ.hvca.m 11 ST JII T e T e I l.myn p u | AR ) . ; .
Yot 4 , L : - . -1+ 1 4 - 4-4- T
- - + - S 1HEL .
e LT TErre
] EREEN ERRE L § .
111 A 1 } s
< 1NN 1 J4 b1 i !
= [ 1 1 LT . :
1o ] NERBENENREREPRE 7T THTT  EEDSE BEUES PYw
1T [ L i B C R S T
- 111 o . - L - 4 La e
1] N - I b ~v (O PO S
-l =

i
'
o

111 + L b INuE L HERR
CECE L EREREENE ] i 1T i
Y O S S 143 L ] Ll b Iy I O " B O 4 4144 4
W X T SREREA ] Y
10 Sy " +Hb b
. . ) IRRE i v
~ n . FEENN i 4 o
L RN < - L | I
~ i
HREREEE | L L. EN N L JL

52 34 56 S

}
t
T
—r
|
T
T
{
=
;
—t
Tt
¢
1
'
e
L
b g e i

10

[T ey

>4 G o 14 @& e 18 20 22 XA 2 28 30

" ysnwmiovm 0D HASSI ? 1344NAN o~
~ ~~ 0191 9% N WO $2 X 81 MILIAWILNID FHL OL G X § WaY— -



TG AL - oy Down WIrH ARRAY

-+

Hes.

0191 9 _ W ¥2 X e S o Ty M




-~ . . . ‘ Pum® Dawn AFER AALE @l 0P With
G Fre 2-32 ST N, 20 Pered

-BLE]

3
)
=

10~8

Lo M

| . W g |
R ] ssNms, |
SR BT ! 2000 m

N

1]

)
%

1

-
ENER
we

;

\0

Taseé ! wo e AD S0 &O

NS, . .
~ ~ 0191 9% ~ w3 vz X 8 M3LIWILNIS 0L oL 8 X & M ~ ~




C“”J"?’”"

oL mﬂ\ﬁ?a,,. (Ln) d&um Jw-

(""“f/l’» Luw4/ MMW
’lrma( Q;a- a 9—}9 z.o: we hyur

‘ﬁﬁb WL s, 'ﬁm.a, M”‘i
e st B

_ bo Hon esched P 04T with
& Qx},wl md)fg PMM V=73 o;{ (et
/o0 — 200 _H/M Dy Mlé foem

Tbe, and  Combonn, Loand Wm
‘ Mfo[mmwa}‘mwa”j
JAb &»«Wu&i%"% ',




@
G b ot e rusdiy ey s
ko atounds Lt e shicld fy 17
1 bt o UL Z_/\/'()?mem v

Nt we A e

Avwn, A 3,/{’/0“"’,&7;7%Z Moo "Z:j;’"
prredanrad % %mmw 1)
T8°K and eompand d by et oL
293°k, 2o de P The nodir whd
WT/’“’" _('/l4zré’Q AFD 3-7/020 -3
A 512(3) frm The Pichazhe tovdy
lectriomic, Ml and the O’VWWW

Dy, Whe wm'mly tiaunid |




~(WF) U;Z %? 13 ;f WJL

Amp

‘ Wi wrwiyo'e flige woe
catuorad m'/ [/)a,\;é A%“(B)

MM Tile swnface a0 shpun”




mdol Relitire fﬂu }X;' »




B/~ ggi Y XGO—
B2- BY 3./4
B5-R7 /672
Bt-B5 397
B3 -E, 9. ¥
7—7s (. ¥
T2-T4 2N AN
75-T7 274
T4-T5  Hoyy

T3-7¢ 7.059

(o)  AL)

- 6.355  =0.005
- 3./#3 -0, 002

L¢gg  —0.003
3.89/ —0.003

9.¢45 +0.00%

£.8%42 — 0.00Y

2.7t4  0.000
/é43 —0.003
£07% —0.003

9¢53 —0. 00/

foinodill  eortrichima b & 0.005 "
wuo, sokeal Md:m ww"OO/o




£l

o Uk L e B

Ml

Jrem> @ FLG. 3-1

~
P 4
2

i

: : &

| \ 20 .,._ , .
- 2k . \ r ; - 1
- \\O -] : : F : lﬁ...«mﬁir

|00

-
N
i

Fo

3
3

70 r

N

lnd & W1
\' A

L

Ao : : ,
1 TEEd | 1 11 1]
1 11111 I
2%
\ ‘WA g

wo = . | § .‘ ? [ |+ .r..r..l wﬁ
20 + tH HF _ ! b
2 b & o T & I ,m“ 20 22 2% e 20 < A5 47 A4 45
- — 0191 9% CHhs) — Wo vz x o MaLawiENaS I o e s XM -~ o~




FLG 3-2

KeE kelireCs rosen co. maemusa o o — 46 1610

Timg (ins)
45 8 __

P 45 6 g5 fo g5 9
] hom 1
i L
= LLH"]
A

44




46 1610 o

- ) : S X8 TO THE nmz.:zm.nn 1 x@
. @ o ( KeoE RXeUrrec s Esser co. save m usa. . .

T

2 ez Pl @ o
-
|0
9
; om
7
&f 7
- ,.“{ Bl
A
.3 5 ma-REEan
1 2
m.wo [ J— 5 7 v 23 Ay
myre

GCH2 CH GnT GV AR I GW2 W2




te shown i Fig Y)o  Whn duives
u}ﬁz 5 wﬁﬂl'(w/f% renids,
TSIV Wau_, Jﬂ;«wM /ﬂm ‘é*/onlg‘;m
= 91007 Tous )'ﬁw:’w; e Gy

7;\0\01. /mFé ‘9593 }'\M('/Aw( J&L\Mmﬁj %Mw

avd TRy 1 Casim Wmﬁf }{M
Npt we dngwe half of e

e de widh ﬁmﬁ«‘yzw@{— TFbe




60 ol AC prum.
P W/ ronigin The prsauns bm st &
J0-7 Topr aw shown o Fygo TR
bt come dewm B A /ZW o 15
pprvnitily 20007 Top , Mt
e mudd, .




KEUFFEL & ESSER CO. MADEINUSA

1 .
Curelnl A ! .0 A 2 -.., A =2
4

&o RIS BN BB y ] == > S ==F
! 44 o

RIS F16.¥4-1 c Towek TesT -
J @ (- c KeE 5X 37O THE om&_zﬂmn 18 X 24 €M. o 46 1610 d‘za.l %n\ S e 16

!
w mo - T w C N N n
| Em? : : L
1 530 ] 11
40 e agma:
29 E , HEE 5 25, TRED
4 C ' A' LiT st : . , » W

20

|. -
{90
! Paessn z
h mﬂ.ﬁy -
{ Ywne ; .
1 /awve
| (Gasge | A
| 3w H :

J

|
i
141

_ | 9X.NJ ; ‘ T : | . : ,. W

| 3R]

gy

3
N
]

[

Tum€ N MRS, ! 2 3 / 4



\ - 4 . Mo .u,\).-.ﬂ VORI S 1T A8 VU RIGPy w7 weiww W
. = >® 7 JINS)4 2 Boflom CamBiner. Voawd lquﬂ.w(.ﬁv .
= L .

= To® Co zﬂmu;mv\ J&P . =
I

ﬂ

o

LLEL

*
g : _ R

L e

N

|6om
-

WAL SN S8 4008 011

| |
iy
1

KUV § I F

aaaez o _ e

ane

F1i . ) : r“ﬂ’u

(27

Axb

3 A 5 G ‘ 9 1
TomECHRS SR

0990 9¢ sa o X ceHom anioLo x o M



| drvwg @mm% Qg L 7)/“"’%
L ey B '
w G 4 P
| | /thé‘%// we &Wﬁi@ :

Bigy LIWAC ZZZ@

Trom e FN.
NAL Waya,n»{ Hhsee

ZAD’W\ a ot ‘
b 9’17,,» 5’-*/&/b i e
, b, 5'-02?9 FAL ’éﬁf@m

FnAL an %;,t{m,m
. fy} 248 |
Lt ji& fragen gtwemj‘;fﬁ
e o i,
b 359'— i), hoz thed

%
ﬁ\b 5 . /M F/U//L ﬂlﬂk Aoz ’/u”

odh
{2,54,? fm,uv LBL 6&2’1 9:9 5
‘ - ) i, 2~3




shoa thek sl Ho FAAL el LBL
Adz e Carwﬁ W"ﬁu ﬂ% 02’7{%




FLE 35—/

FNAL 1-2GHZ 8-STRIPS«+1.414 11/30/83

9
10 ¢
2 . * L ] &+
10 + .
r> L
0 -
E | :
O b
./ L .
& + Downstream B
M 1
..n.u. 10 E . # Upstream 8
— » B
(m [ .
D A
Ow .
08 !
A
~N 0
ﬁo ¢ &
- »
A +
" & * M
:..u. i s 1 . 1 . i . L 1 N 1
.I-MNQQ 'ﬂooo .lmoo I-Q-Q '.Oo |~‘° olﬂ N‘g L.lc

X in cm.




|

e BB 1L

wall b MBS

I

F+-G6. 5-2

Zzpoupling kbhms)

10

10

10

10

Tmr 1-2GHZ 16-STRIPS 6/28/83

3

- ] SUM MODE AVER. 1~2GhZ

e O
- .
i »
L 2

.lw .

. . *

A , .

*

-+ ™

- »

[ .

1 1 ' L ] 1 1 ] . i 1

l.muc .lﬂoc 'moc I.Woo 'ﬂto —oo moa m-a ) .NQQ ' ana

X in cm.







